Optimizing fluorescence excitation and detection for intravital two-photon microscopy.
Commercial two-photon microscope systems incorporating turnkey ultrafast lasers have made the technology more user-friendly and accessible to nonspecialized biology laboratories. This has been accompanied by the development of an exciting range of new fluorescent proteins and dyes such as near-infra-red fluorescent proteins and optical highlighters. However, the two-photon absorption properties of these fluorescent molecules are not widely available and cannot be reliably predicted from their single photon absorption spectra. Furthermore, the spectral characteristics of fluorescent proteins in vivo can be affected by the local environment and light scattering by deep tissue and can vary greatly from one laboratory to the next. Here, we describe a simple protocol for determining the two-photon excitation peaks of fluorescent reporters that can be tailored to the relevant tissue samples to suit the imaging goals of individual biological laboratories.